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 Start-up of Upflow Anaerobic Sludge Blanket (DASB) Reactor With Slaughterhouse 
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INTRODUCTION 
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Anaerobic digestion is  one of the important processes developed for the treatment of wastewaters 
containing organic substances.  These substances are stabilized by the action of a variety of microbial 
populations in the absence of free oxygen and are eventually converted to methane (CH4) and carbon 
dioxide (C02).  The major benefits that can be derived in utilizing this process when compared to 
other processes like aerobic treatment are: 
(1) lower energy operating cost due to the elimination of aeration processes; 
(2) low production of excess sludge; 
(3) production of methane which can be utilized as an energy source for operation of plant; 
(4)  the sludge produced containing the well adapted microorganisms can be preserved for a long 
period of time without deterioration; 
(5)  other valuable compounds produced during the process like ammonia can be conserved in the 
effluent and can be used for irrigation and fertilization of land (Lettinga et a/., 1984). 
Due to these benefits several studies are being conducted to understand the microbial population in 
the system.  Different designs of the system are also developed to suit different types of waste and 
also to capture the microbes for its efficient application for pollution load reduction and maximum 
gas production. 
The upflow anaerobic sludge blanket (UASB)  reactor is  one of the important systems developed in 
the Netherlands for  wastewater treatment and to date it is  the most extensively applied at full 
scale (Lettinga et.a/,1987).  For efficient performance of this system  it is  necessary to form and 
maintain a highly settleable or granular type of sludge in the reactor. 
The start-up is one of the important steps in UASB operation. It is necessary to  use a sludge with 
high methanogenic activity and good settleability, which preferably comes from another anaerobic 
digester treating the same wastewater.  This type of sludge will not only shorten the period of start-
up but will also ensure the success of operation.  But since this type of sludge is not available in many 
places it is  important to  find alternative sources of sludge which have sufficient methanogenic 
activity and are abundant in the area. 
The slaughterhouse stabilization pond might be  a good source of sludge for the start up of UASB 
reactor. A study is  being conducted to establish its methanogenic activity and to establish the 
various operational parameters that will enhance the rate of start up with this type of sludge. 
DESCRIPTION OF UASB REACTOR 
UASB  contains no packing material or other type of biomass support material.  It consists 
mainly of two parts, the digestion compartment at the bottom and the gas solid separator (GSS) 
on top.  The wastewater is distributed to the reactor from the bottom passing through a thick 
bed of microorganisms and then moves upward and is withdrawn from the the top.  The main 
purpose of installing the GSS  is  to separate the gas from the solids as well as retaining the 
sludge to within  the reactor.  An illustration of the reactor is shown in Figure 1. IT 
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Figure 1.  Upflow anaerobic sludge blanket reactor. 
POTENTIAL OF SLAUGHTERHOUSE STABILIZATION POND SLUDGE 
The potential of slaughterhouse stabilization ponds  for the start-up of UASB reactor is based in two 
reasons.  One is due to the anaerobic nature of the pond and evolution of gases and this is  evidence of 
the presence of methanogenic bacteria,  Another reason is  the presence of high concentration of 
organic substances and nutrients like phosphorus and nitrogen in slaughterhouse wastewater which 
can stimulate the growth of many types of bacteria, 
EXPERIMENTAL  DESIGN 
The characteristics of sludge in terms of suspended solids (SS) and volatile suspended solids(VSS) 
are being determined according to Standard Methods (APHA,1985), 
The methanogenic activity of the sludge with volatile fatty acids as substrate is being  determined 
by serum bottle technique (Chiang and Dague, 1989; Hashimoto, 1989), 
For the establishment of various operational parameters that will affect the start-up operation a 
laboratory scale UASB  reactor was designed and will  be used for  future experimental work. 
Synthetic  substrate  will  be  used  for  experiments  to  establish optimum parameters.  These 
parameters will then be used as guidelines for the start up of UASB reactors with complex substrate 
like slaughterhouse wastewater. 
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